The first report of the invasion of the Robber frog Eleutherodactylus johnstonei Barbour, 1914 in the municipality of São Paulo was made in 2014. However, we report here that sound records of this species in the same area of São Paulo, and deposited in a Brazilian sound archive, date back to 1995. Therefore, we expand the timeframe of the presence of this invasive population in the city, and provide information on its pathway of introduction, which is not accidental as previously suggested, but intentional. These data improve the knowledge on this invasion and indicate the urgent actions to avoid the expansion of this invasive species to other sites where its impact could be higher.
Introduction
Amphibian invasions are increasing at an unprecedented rate (Kraus 2009) , with increasing anthropogenic activities and unpredictable environmental and economic consequences . Although frogs might be expected to be quickly recognized and reported due to prominent male vocalizations, increasingly authors are reporting a lag between initial introduction events and recognition of the invasion (e.g. van Sittert and Measey 2016) . This phenomenon, also known as invasion debt, recognizes the time between introduction and establishment phases of an introduction (Essl et al. 2015; Rouget et al. 2016) . Here we present an example of a hitherto unrecognized and surprisingly prolonged period of invasion debt in a loudly calling invasive frog, Eleutherodactylus johnstonei Barbour, 1914, Johnstone's Robber Frog. Robber frogs, anurans of the genus Eleutherodactylus, are invasive in several countries (Frost 2018) . Such invasions are causing conflicts, as in some countries, such as Bermuda, these frogs are considered beneficial, as they are assumed to control insect pests and are not known to negatively impact local fauna (L. F. Toledo, personal observation based on local commentaries). In other countries, such as USA (Hawaii), French Guiana and Brazil, they are related to both economic and environmental impacts, including noise pollution and real estate depreciation (Kraus et al. 1999; Pimentel et al. 2000; Kraus and Campbell 2002; Lever 2003; Melo et al. 2014) , decline of local invertebrates (Beard and Pitt 2005; Beard et al. 2008) , and as a possible vector of the chytrid fungus (Beard and O'Neill 2005) and leptospirosis (Everard et al. 1990) .
With respect to their potential negative effects, the precautionary principle suggests that all biological invasions should be avoided, and if not extirpated then controlled. In order to better control invasive species, one of the first actions would be the immediate recognition and reporting of the presence of the alien population. Rapid recognition of invasive species is critical to the assessment of their potential impacts (Darling and Blum 2007; Melo et al. 2014) . Secondly, it is highly recommended that these populations should not expand their area of occupation to additional sites. In spite of this, the example of robber frogs invasive in the city of São Paulo (E. johnstonei) has failed in these first two actions.
Methods
In order to access the first documented date for the introduction of the robber frog in the city of São Paulo, we looked for recordings deposited in Fonoteca Neotropical Jacques Vielliard (FNJV), Museu de Zoologia "prof. Adão José Cardoso", Unicamp, Campinas, São Paulo, Brazil. Melo et al. (2014) reported the presence of E. johnstonei in São Paulo from individuals collected in 2012. Based on that, Forti et al. (2017) indicated that the species had not been registered before 2010. However, we hereby present an audio recording of calling males made in 1995 (Figure 1 ), matching the original E. johnstonei call description (Watkins et al. 1970 ). This recording was made in the neighborhood Alto da Boa Vista, less than one kilometer from the current gardens where the frogs can be found. At that time, the recordist (Antonio Silveira) was unable to count the number of calling males, stating that it sounded like hundreds. This observation reveals that this species has been resident in the city of São Paulo for more than 20 years. Therefore, scientists took at least 19 years to discover and formally report the case of this invasion. In addition, A. Silveira informed us that a resident who enjoyed the sonority of the calls and wanted them in their home garden had deliberately brought these frogs from the Caribbean. Therefore, it was an intentional introduction, not as stated by Forti et al. (2017) who suggested an unintentional introduction, probably with ornamental plants, as in other sites where this species has been introduced (see Kaiser 1997; Lever 2003) .
Results and discussion
In recent fieldwork, collecting specimens of E. johnstonei for other studies (e.g. Mesquita et al. 2017) , we contacted the house owners of the Brooklin neighborhood (−23.633904°S; −46.681959°W; 750 m above sea level) where the frog is currently invasive. They reported to us that the public gardening service of the municipality of São Paulo, while taking care of the vegetation on the sidewalk, are actively transporting the removed soil and plants, and passively and unintentionally transporting these frogs to other neighborhoods, such as Lapa and Santana, or other municipalities, such as Osasco, in the state of São Paulo. Therefore, even after the scientific community reported the presence of this invasive population (Melo et al. 2014; Forti et al. 2017) , and TV news and local newspapers highlighted the invasion, no action is taking place to stop the invasion, and, even worse, might be unwittingly introducing these frogs to other areas. As pointed out by Forti et al. (2017) , these frogs are potentially negative to native wildlife, through predation (e.g. Beard and Pitt 2005) , transmission of disease (Everard et al. 1990; Beard and O'Neill 2005) , parasitism (Marr et al. 2008) , and acoustic interference (e.g., Both and Grant 2012) that may hamper anuran communication. Identifying and curtailing potential pathways of jump dispersal would aid in maintaining a restricted and potentially manageable population, especially in the case of E. johnstonei (Rödder 2009 ). Therefore, we highlight the need for careful management of the soil and vegetation (for example, burning this organic material) in the Brooklin neighborhood of São Paulo, and the need for careful monitoring of other areas where these frogs may already have been introduced.
Minimizing time to detection is important for most invasions that can be extirpated, if it occurs prior to becoming establishment: the spread debt (a sub-period of invasion debt: sensu Rouget et al. 2016) . Moreover, control of such incipient populations is known to be possible for species of the genus Eleutherodactylus (Beachy et al. 2011 ). Here we identify a period of nearly 20 years during which an introduction of E. johnstonei had not been reported. There are very few invasive amphibians for which any subset of invasion debt has been quantified. However, van Sittert and Measey (2016) suggested as much as 35 years for populations of Xenopus laevis (Daudin, 1802) (introduction debt + establishment debt + spread debt), while for a population of the toads Sclerophrys gutturalis (Power, 1927) , this period was as short as five years (Vimercati et al. 2017) . We suggest that social media and formal monitoring acoustic programs are both important processes through which early detection of Eleutherodactylus species might be quickly recognized and rapidly controlled.
